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N O N - N I T K O G S N O U S FOODS 
Life is d e p e n d a n t an-the food s u p p l y . In the wear and tear of every day l i f e , the 
body loses e n e r g y abd the tissues break d o w n . V/holesome food is a necessity for p r o -
ductive l i f e . F i r s t , let e x p l a i n w h a t is meant by f o o d . Food is that which builds u p 
the body and furnishes e n e r g y for its a c t i v i t i e s : that which brings w i t h i n reach of the 
l i v i n g c e l l s , which forms the t i s s u e s , the e l e m e n t s which they need for life and g r o w t h . 
F o o d s t u f f s present a great v a r i e t y . In g e n e r a l they may be divided into two great c l a s s -
e s , - n i t r o g e n o u s and n o n - n i t r o g e n o u s f o o d s . I shall confine the following pages to the 
treatment of n o n - n i t r o g e n o u s f o o d s , which comprise w a t e r , f a t s , c a r b o h y d r a t e s , and min 
e r a l s a l t s—to u c h i n g on the action taken on them by the b o d y , their a n a l y s i s , composition 
and a d u l t e r a t i o n . 
From a standpoint of value of u t i l i t y , w a t e r is the m o s t precious food, ^"ithout it-
man dies in a few d a y s . The average a m o u n t of w a t e r required by the body daily is three 
q u a r t s . A large portion of this is taken t h n i the f o o d , ^ e n it is realized that two-
thirds of a n i m a l o r g a n i s m s is w a t e r , it can plainly be u n d e r s t o o d w h y w a t e r plays such 
an important role in l i f e . W a t e r functions in the various reactions of the body and also 
acts as a s o l v e n t , c a r r y i n g not o n l y n o u r i s h m e n t in solution to the tissues of the h u m a n 
b o d y , but also carries a w a y the refuse m a t e r i a l . It is a cardinal principle in all s a n -
itary reforms to get rid of that w h i c h is u s e l e s s as scon as p o s s i b l e . M e t a b o l i s m w h i c h 
produces human energy is d e p e n d e n t u p o n the presence of water in the t i e e u e s . Too little 
w a t e r allows a c c u m u l a t i o n of the waste and a c l o g g i n g of the bodily drainage system.. 
N o t only the. quantity but the q u a l i t y of the w a t e r m u s t be c o n s i d e r e d . As a rule m o d -
e r a t e l y soft waters are the best for any p u r p o s e . F o r d r i n k i n g , w a t e r must be free from 
danger to h e a l t h in the way of poisonous m e t a l s , d e c o m p o s i n g m a t t e r s and disease g e r m s . 
A s was stated b e f o r e , not only the q u a n t i t y , but the quality of the water consumed 
m u s t be t a k e n in to c o n s i d e r a t i o n . The questions naturally a r i s e , w h a t m a t e s w a t e r u n -
fit for u s a g e , and where can" w a t e r fit for usage be o b t a i n e d . Dri.nking w a t e r may act 
as a carrier of the germs of at least two w e l l known d e f i n e d d i s e a s e s , - a s i a t i c c h o l e r a , 
and typhoid f e v e r . There is b e s i d e s some t e n d e n c y to d i s t u r b the system when a change 
is made from one kind of d r i n k i n g w a t e r to a n o t h e r of radically d i f f e r e n t composition; 
a s , a change from a hard middle w e s t water to a soft New E n g l a n d w a t e r . 
One source of d r i n k i n g water is wain w a t e r . In falling to the earth a m m o n i a , c a r -
b o n d i o x i d e , and other soluble g a s e s , dust and living organisms are c o l l e c t e d . As soon 
as these substances are removed from the a i r , the r a i n w a t e r becomes a very pure source 
of supply and can be used for d r i n k i n g p u r p o s e s , if properly s t o r e d . There should be 
no c o n n e c t i o n w h a t e v e r between the storage tank and any drain or sewer from a house or 
b a r n . No m e t a l or other m a t e r i a l which is i n j u r i o u s to the health should be used in 
b u i l d i n g auch a tank as rain w a t e r is soft and often slightly acid and therefore has 
considerable solvent power for m o s t m e t a l s . There should be some w a y of w a s t i n g the first 
rain w a t e r t h a t falls as not to load the storage tank vdth d i r t . There should be ^ 
e a s y way of c l e a n i n g the tank f r e q u e n t l y . 
Surface w a t e r is another means of s u p p l y . This forms the rnain source as large 
cities are d e p e n d e n t u p o n i t . The w a t e r may be collected in r e s e r v o i r s . These should be 
uncovered and stripped of plant life as these are nearly all subject to more or less po-
l u t i o n . The w a t e r should be filtered or sterlized before u s i n g . A certain amount of 
self p u r i f i c a t i o n takes place in some c a e e s ; a s , the r e m o v a l of bacteria by means of 
s e d i m e n t a t i o n . V a r i o u s plant and animal g r o w t h s m a y be e x t e r m i n a t e d by the p r o p r use 
of copper sulphate in ouantities w h i c h w i l l kill the small o r g a n i s m s , but not injure the 
human s y s t e m . 
Ground w a t e r , if gotten from a considerable d e p t h , is an e x c e l l a n t source of water 
s u p p l y . Springs and shallow wells y i e l d soft w a t e r , but are more subject to p o l u t i o n . 
The deeper w e l l s yield a h a r d e r w a t e r , but are free from p o l u t i o n . The greatest danger 
comes from the shallow w e l l s . 
In a n s w e r to the q u e s t i o n , "what is n e c e s s a r y for a suitable d r i n k i n g w a t e r , " 
it can be replied:- that the water should (l) be free from sewage and all other waste , 
p r o d u c t s , (2) it should not contain excessive amounts of m i n e r a l m a t t e r (3) it should 
be c o l o r l e s s , o d e r l e s a , and t a s t e l e s s , and free from suspended m a t t e r . The part to be 
e m p h a s i z e d is that is should be free from s e w a g e . The presence of sewage is determined 
first by c o u n t i n g the t o t a l n u m b e r of bacteria per cubic centimeter and s e c o n d l y , by 
l o o k i n g for some type of d i s t i n c t l y sewage o r g a n i s m such as B . c o t i . 
To make an exact l a b o r a t o r y test it is necessary to know in the first place s o m e -
t h i n g of the surroundings of the w a t e r . This aids in k n o w i n g w h a t to look for, and in 
c o n f i r m i n g r e s u l t s . In all w a t e r analysis v e r y small ^ a n t i t i e s are sought for and 
therfore all tests applied m u s t be e x c e e d i n g l y delicate in c h a r a c t e r . As little time 
as possible should escape between the c o l l e c t i o n and e x a m i n a t i o n of the s a m p l e . All 
samples should be tested w i t h i n t w e n t y - f o u r hours of their c o l l e c t i o n . In chemical 
e a a m i n a t i o n nitrogen is tested for as free a m m o n i a , albuminoid a m m o n i a , n i t r a t e s , and 
n i t r i t e s , chlorides in terms of c h l o r i n e , oxygen c o n s u m e d , soap h a r d n e s s , total solids 
and loss on i g n i t i o n , iron and sometimes oxygen d i s s o l v e d . T h e n the p h y s i c a l tests as 
c o l o r , o d o r , and taste are m a d e . ' 
It is of little use to provide pure air end clean w a t e r , if the food eaten is not 
capable of c o m b i n i n g with the oxygen of the a i r , of of b e i n g d i s s o l v e d in the w a t e r or 
the di^jestive j u i c e s . Fats are valuable for their protective purposes as w e l l as for 
b u i l d i n g u p fatty t i s s u e , but not m u s c l e , and as a supply of h e a t . If it occurs in the 
same proportion as the n i t r o g e n o u s e l e m e n t the nded of the organism seems to be w e l l 
m e t . F a t s are compounds of fatty acids with glyceiine and may be called g l y c e r i d e s or 
glywerine a c i d s . After t h e y are taken into the body and acted on by a fat splitting 
e n z y m e as Lipase from the pancreatic juice, they are split up by e m u l s i f i c a t i o n into 
the substances out of which they were b u i l t . 
03 H5 (0.C15 H 3 1 COj3f-2H20»C3 H5 (OH) 343 Cl5 H 3 1 C O - O H . 
P a l m i t i n (a fat) glycerine Palmitic acid (fatty a c i d ) 
Simple fatty acids are absorbed by the assistance of b i l e . 
S t e a r i c acid is the chief c o n s t i t u e n t of animal f a t s . U p o n e x a m i n a t i o n it is 
found to be granular like m a r b l e , but not so h a r d , ""hen it is rubtied w i t h the hands 
it d i f f e r s from marble in b e t r a y i n g its origin by a small degree of u n c t u o u s n e s s , but 
it can scarcely be d e s c r i b e d as g r e a s y . It can be mixed with glycerine without any 
c o m b i n a t i o n t a k i n g p l a c e . TiTien yieated with glycerine just to its fusing point and tyie 
two are agitated t o g e t h e r , the c o m b i n a t i o n is by no m e a n s c o m p l e t e . Instead of o b t a i n i n g 
a s o f t , smooth f a t , there is obtained a granular fat w i t h small stearic crystals w i t h 
glycerine amongst t h e m . It is a mixture of stearic acid and glycerine and not a c h e m -
i c a l c o m p o u n d . 
A similar s e p a r a t i o n is w h a t is said to take place in c o o k i n g f a t . Fat as beef fat 
or mutton fat is p e r f e c t l y smooth when r a w , but d r i p p i n g s , w h e t h e r beef or muttom are 
g r a n u l a r as everyone who has eaten bread and d r i p p i n g s w e l l knows and the manufacturer 
of butterine knows o n l y too w e l l , the d e s t r u c t i o n or p r e v e n t i o n of the granulation b e i n g 
one of the d i f f i c u l t i e s of the a r t . H e a t w h e n continued l o n g e n o u g h , or raised s u f f i c i e n t s 
ly high e f f e c t s an i n c i p i e n t d i s s o c i a t i o n of the fatty acids from the g l y c e r i n e , and t h u s 
a s s i s t s the digestive organs by p r e s e n t i n g the base and acid in a condition better fitted 
for the new c o m b i n a t i o n demanded by a s s i m i l a t i o n . 
Howe rendered lard is more g r a n u l a r than that produced by large c o n c e r n s , beaause ^ 
e c o n o m y of fuel is practiced in c o n d u c t i n g i t , and therefore less d i s s o c i a t i o n is effected 
than in the d o m e s t i c p r o c e s s . 
Ordinary a n i m a l fat is n o t boilable under pressure of our at; : r e . On h e a t i n g lard 
it is not the .fat w h i c h b o i l s , but the w a t e r . To prove th.ls some lard is t a k e n , heated 
r a i s i n g the temperature gradually u n t i l sputtering b e g i n s . It is then tried w i t h a t h e r -
m o m e t e r and is seen that the temperature coincides with the b o i l i n g point of w a t e r . The 
oil r e m a i n s the s a m e , "'hen the water is d r i v e n off the liquid becomes quiescent inspite 
of the rise in t e m p e r a t u r e . Goo ,gent smoky vapor comes off and the oil grows d a r k e r . 
T h i s . v a p o r is not the vapor of t-• :, b u t the vapor of separated and recombined c o n s t i t -
u e n t s of lard w h i c h is s u f f e r i n g d i s s o c i a t i o n . The volatile products pass off while n o n 
volatile carbon (lard carbon) remains behind c o l o r i n g the l i q u i d . If heat is continued the 
carbon is left as residium in the v e s s e l . The noise and s p u t t e r i n g which is started i m m e -
d i a t e l y when an object to be fried is immersed in the Bot fat is owing to the e x p l o s i o n of 
a multitude of small b u b b l e s formed by the confinement of the suddenly e x p a n d i n g steam 
in the viscous f a t , from w h i c h it r e l e a s e s itself with a certain degree of v i o l e n c e . 
There is a great d i f e r e n c e in flavor *nd teste between fried and stewed f j o d . ""hen 
fried the flavoring juides are r e t a i n e d . Many cooks are d e c e i v e d in t h i n k i n g that fat is 
used in frying merely to grease the pan and therefore only a thin film is u s e d . There i s 
a c t u a l l y a c h e m i c a l reaction and a c c o r d i n g l y a deep pan where food ean swim in it is better 
and more e c o n o m i c a l . It is the fat w h i c h causes the c a r b o n i z a t i o n of the food. This fat 
may'be kept and used a number of t i m e ? , but r e q u i r e s o c c a s i o n a l p u r i f i c a t i o n . The principle 
on w h i c h the method is conducted is the r e f i n i n g of m i n e r a l o i l s . The purification is 
effected by a g i t a t i o n with sulphuric a c i d , w h i c h p a r t l y carbonizes and partly combines with 
the i m p u r i t i e s and separates t h e m n the form of a foul and acrid black m a s s—k n o w n t e c h -
n i c a l l y as acid t a r . This method is not available in the o r d i n a r y kitchen because of s u l -
phuric acid w h i c h is a wicious c o m p o u n d . A p u r i f i c a t i o n can be effected in the home by 
a p p r o p i a t e f r y i n g . Raise the temperature of the fat to 1 4 0 '—1 5 0 ' C ; cautiously s p r i n k i n g 
u p o n it small q u a n t i t i e s of w a t e r . The steam carries off the volatile fatty a c i d s and 
removes tv e n e u t r a l offensive fatty '.atters that are decomposed by h e a t . 
Fat is best for frying p u r p o s e s , the l i g h t colored d r i p p i n g s of roast beef and fat 
t a k e n off of broth are to be p r e f e r r e d . C o t t o n seed o i l , poppy seed oil and olive oil 
can also be u s e d , "lien common sense and true sentiment supplant mere unreasoning' prejudices 
vegetable oils and fats w i l l l a r g e l y supplant those of anumal origin in every e l e m e n t of 
our d i e t a r y . 
There may be some objection to seed oil as fat,as oils extracted from them contain 
more or l e s s l i n o l e i n e , which when exposed to the air combines with the o x y g e n , swells and 
d r i e s . If the oil from c o t t o n seed or poppy seed contain too much f a t , it w i l l thicken 
in c o n v e n i e n t l y when kept for any length of time exposed to the a i r . Palm oil in practically 
free from l i n o l e i n e . 
'iTiat is the chemical dif'erence between r.aw and cooked fats? All cookable add eatable 
fats fall into the class of "fixed o i l s " so n a m e d by chemists to d i s t i n g u i s h them from 
"volatile o i l s " otherwise d e s c r i b e d as " e s s e n t i a l o i l s . " The volatile oils (mostly of 
vegetable o r i g i n ) m a y be distilled or simply evaporated away like w a t e r or a l c o h o l , leaving 
no r e s i d u e . The fixed oils u n d e r similar t r e a t m e n t are dissociated more or less c o m p l e t e -
l y . The volatile oils when h e a t e d , b e i n g d i s t i l l e d w i t h o u t c h a n g e , are not c o o k a b l e ; while 
the fixed oils if similarly treated suffers v a r i o u s d e g r e e s of change as their temperature 
is r a i s e d , and may be c o m p l e t e l y d e c o m p o s e d by steady a p p l i c a t i o n of heat in a closed 
v e s s e l w i t h o u t aid of any other c h e m i c a l agent than heat i t s e l f . This "destructive d i s -
t i l l a t i o n " converts t h e m into solid carbon and h y d r o c a r b o n g a s e s . 
F a t occurs in mild and minute g l o b u l e s of oil suspended in w a t e r . The r i s i n g of those 
to the surface forms the c r e a m . Butter is m e r e l y the oil globules aggregated by agitation 
or c h u r n i n g . 
It is an open question w h e t h e r butter m a y or may not act as a dan;-erour carrier of 
germs w h i c h occur in the m i l k . It is a q u e s t i o n w h e t h e r these germs rise with the cream 
survive c h u r n i n g and flourish in t'e f a t . it is supposed that the b a c t e r i a , b a c i l l i etc 
H 
w h i c h we see u n d e r the m i c r o s c o p e to be continually w i g g l i n g a b o u t , are d o i n g so to 
obtain fresh food from the s u r r o u n d i n g liguid and t h e r f o r e , that if imprisoned in b u t -
ter would languish r.6 d i e . 
From this point of viev. butterine is s a f e r . The cow is s l a u g h t e r e d , the waste 
fat is skillfully p r e p a r e d , made u p into rolls and s o l d . There is no danger provided 
it is not adulterated with cream from b u t t e r . The disease germs do hot survive the 
chemistry of d i g e s t i o n . T h e y do not pass thru t h e . g r a n u l a r tissues of the follicles 
that secrete the l i v i n g fat and therefore even tho the BOW should have fed on sewage 
grsss m o i s t e n e d with infected sewage w a t e r , its fat would not be p o i s o n e d . 
As to the comparative nutritive value of butterine and cream butter it is found 
on e x p e r i m e n t a t i o n that on an average of a little above one and one-half percent less 
of the butterine was absorbed into the system than of the cream butter w h i c h is a vrry 
t r i f l i n g d i f f e r e n c e . 
To d i s t i n g u i s h between cream butter and oleomargarine the following e x p e r i m e n t 
was p e r f o r m e d . A sample of butter about the size of a small chestnut was melted in an 
ordinary table s p o o n . The fat was heated by a small flame and stirred w i t h a splinter 
of w o o d . The h e a t w a s increased so that the fat boiled b r i s k l y . The butter boiled 
with little n o i s e , p r o d u c i n g an abundance of foam. The curd after b o i l i n g was very 
small and finely d i v i d e d . A sample of oleomargarine w a s boiled in like m a n n e r . This 
boiled n o i s i l y , s p u t t e r i n g like a m i x t u r e of grease and w a t e r . Little foam was p r o -
d u c e d . The curd gathered in large m a s s e s . 
There are a large number of oils and fats e x i s t i n g in the veg-etable k i n g d o m . 
Some form is found in p.lmost e v e r y p l a n t . L i n e - t e n t h s of o i l s , g l y c e r i d e s or fats 
are composed of fatty a c i d s , and o n e - t e n t h of g l y c e r i n e , '"hen at ordinary temperature 
the c o m b i n a t i o n is in liquid form it is called o i l ; w h e n in a solid state or s e m i -
solid is called f a t . There are three i m p o r t a n t fatty acids found from a dietetic 
point of view which go to make up the greater part of tho fatty and edible vegetable 
oils and f a t s ; n a m e l y , o l e i c , .stearic and palmitic a c i d s . ' , 
Oleic acid is by far the most, i m p o r t a n t as it constitutes the greater part 
of nearly all these bodies e s p e c i a l l y o i l s , palmitic acid e x i s t i n g chiefly in c e r -
tain veget.able oils '-nd f a t s , stearic acid is found in a less d e g r e e . The g l y c e r i d e s 
in which form they are found are called o l e i n , palmetin and s t e a r i n . Tome free acid 
m a y be p r e s e n t , but u s u a l l y in small q u a n t i t i e s . Thece are more abundant in over-ripe 
and older p l a n t s . 
These oils are of great chemic i?alue as they produce a great amount of heat 
w h e n burned b e c o m i n g a preat h y g i e n i c and dietetic significance in the p r o d u c t i o n of 
a n i m a l h e a t . Oils and fats have the h i g h e s t calorific power of all foods and.is t h e r e -
fore a valv;able eonstituent of food in respect to the production of e n e r g y . 
'"he forms of crystals w h i c h the fat a s s u m e s on s o l i d i f y i n g are valuable in- , 
ci.cations of the nature of the o i l . The test is of greater d e l i c a c y if the fat is 
first saponified and then the fatty acid is s e p a r a t e d , s u b j e c t i n g it finally to c r y s t a l -
l i z a t i o n . Almost .?11 oils and fats are soluble in ether and p e t r o l e u m e t h e r , and i n -
soluble in a l c o h o l . The e x c e p t i o n is castor oil which is insoluble in ether and s o l -
uble in a l c o h o l . 
The d i s t i n c t i o n in the p h y s i c a l c h a r a c t e r i s t i c s of fats and oils is even h a r d -
er to determine than their che.mical composition as they have about the same c o l o r , or 
slight v a r i a t i o n (amber t.int) and about the same t a s t e . The various oils and ''ats can 
be distinfqaisbed e f f e c t i v e l y by the refractive index or Reichert f.'eissA n u m b e r . 
He get.-i hie o:P " ' - • f u i for a hygidnic purpose as they are e a s i l y 
'Tiiiatedand ni.;;. ' ' .i, , ' • sical e f f e c t upon the process " 'g s-'ioh 
..• -1 is a fna'.'-er oils can be used ins+ead of 1 her 
a n i m a l fats in ' g ^ of bread and ^ y—s e r v i n g • , _ • ' ' ..rt-
. I" • for frid ; 
wlive oil.is ' ' : \ I n ; • ' . . • 
"'••e coiintry '• ' - , i , ., - . w h i c h 
.il is ext;-i..;. , : , .,n ' .. ... . • .̂. .: , , ,.t,n . .n:er of refin-
in ' • • 'h it is s u b j e c t e d . 
Carbohydrates n.r'=' + - i V < : . . v ^ in-'-o •'I'T hgfv " g • . ".i^-
ii"--"' " p l a n t s , g , - ?"cod value d e p e n d e n t 
irobi- - . =. ' ^ into 
+he : • . • • , ^ , ^ . srari-
• . i o n s . . , ' . _ - \ ̂ to simp-
lor jMcarB, &s ' • ' ' axtro;;. • 011 plus 
...^0 e q u a l s Cf ... ' ... ........ '; ::r cxi-"^ ' ' ' ' in 
.ilated. S t a r c h must ' ..his 
is u..snb 'by Uu; n,ctiwn ..f p t ; " ' * a s a l i v a . It 1,; fj.rsi converted into soluble 
starch (2) ery+V'ro d e x t r i n , d e x t r i n . (4) nnlt-nse '"̂ 'lich is a simple sup'-ar. 
* .. . , . ' ' '„ • , iltrose - ;;̂  lo ' ' ' intestinal juice 
u^.. • y ' vbi - a t e s . The ^gn.:;ucts are very siryro--be i n g car'- " '-oxide a n -
wr * ',_.h are easil"' ' .. . b; o f . After a s s i m i l a t i o n carbohy'.. ': . build riy 
f .'.' . . idd to the he ,plyl 
The chief source of our cei '..' • ; ; ' ' pblec . U,.oe gl;;se e V O T I ? ga_+ion 
it is seen •'• . 'ables are composed of . - g ' . 'ipy 
s u b s t a n c e . Thin c e l l u l a r substance c c m g r i s e s 'oore than , . ' 'oobstauce of 
most Ve;•o+a.hle coraposi+ion, Nexi to the e n v e l o p i n g '-oer^'r' • i .- ogetnble we 
use J is starch.: 1 ^ . , stare'; ' ' 'ihree-fourths of 
our • :.:f l i f e . " 
hsjQii t a k i n g .a .,." of d o u g h , made i ' - ; g . flour 
and p u t t i n g it in a pi -.'< * •-orking it with the finger t e r , the 
e n t e r becomes m i l k y , ' . ..y : ,_::, i •: seer to be prod-^-ed by :ni..'.d', nules that 
3".;.i * bottom wh 'tation ter ce.r . These are starch g r a n u l e s . 
Upon vlewixig u n d e r a microscope t h e y are ser :;vaid particles with p e c u l i a r c o n -
centric markings.- The form and size of then • j s v a r y , but t h e che-'*eal c o m p o s -
ition is always the s a m e . The u l t i m a t e chemical ccmpositiofj of starc'-
as c e l l u l o s e . ifference of c h e m i c a l and p h y s i c a l p r o p e r t i e s i n d i c a t e s some 
d i f f e r e n c e in t* •":!«.•;*»ments of their e l e m e n t s . 
In c o o k i n g vegetables the work to be done is to soften the cellulose t i s s u e s 
by the a c t i o h of hot w a t e r . There is n o t h i n g to avoid, in the d i r e c t i o n of over h e a t -
i n g . Cellulose is p e c u l i a r l y d i f f i c u l t to di^^pest. Simple hydration takes place in 
the case of s t a r c h , w h e n heated to a littlr above 1 4 0 ' ' F . : ...bsorption of w a t e r 
^akes place th*-; •''he envelope membrane of the g r a n u l e . ...... ^rain swells u p - - the 
mixture b e e , /iscous. A little m e c h a n i c a l violence (mere stirring) 
n o w breaks up these a b s t e n d e d gran;':. -••d we obtain the starch p a s t e . If this 
paste be dried by e v a p o r a t i o n it wi - x ;:ot r e g a i n it former i n s o l u b i l i t y , but readily 
d i s s o l v e s in hot and cold w a t e r . If h e a t is still raiped to b o i l i n g and b o i l i n g 
•ontinued, the mass becomes thicker and t h i c k e r . If boil* ' continued sufficie.it-
ly l o n g the starch wdll be converted into d e x t r i n . H o w e v e r , i.ere w i l l be no change 
in the e h e m i c s l c o m p o s i t i o n . The teclinical name for this c o n d i t i o n ia "isomerism." 
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Starch and d e x t r i n are said to be ''isomeric" C o n v e r s i o n is very i m p o r t a n t as starch 
cannot be assimilated u n t i l it takes p l a c e . 
One form of n e a r l y pure starch is t a p i o c a . This is obtained by p u l p i n g and 
w a s h i n g out the starch g r a n u l e s of the root of the raanihot.; t h e n , h e a t i n g the washed 
starch in p a n s—s t i r r i n g it white hot w i t h iron or w o o d e n p a d d l e s . This cooks and 
b r e a k s up the g r a n u l e s , and a g g l u t i n a t e s the starch into n o d u l e s which are thereby 
coated with d e x t r i n , to w h i c h g u m m y c o a t i n g some of the p e c u l i a r i t y of tapioca p u d -
d i n g are a t t r i b u t a b l e . It i s a curious fact that this manihot root from which our 
h a r m l e s s tapioca is o b t a i n e d , is t e r r i b l y p o i s o n o u s . 
The m o s t familiar of starch food i'̂  the p o t a t o e . In b o i l i n g the potatoe the 
change e f f e c t e d a p p e a r s to be simply a L ' ig u p or b u r s t i n g of the starch g r a n u l e s . 
There is a q u e s t i o n w h e t h e r p o t a ' ' ' -coked with their jackets on or o f f . 
From 53 to 5 6 percent of the soli . ' -f the potatoe is p o t a s h , potash 
is an i m p o r t a n t c o n s t i t u e n t of the b l o o d . Potash salts are freely soluble in ' 
It is evident that the skin of the potatoe m u s t resist the passage of the pot? ' ' 
to the w a t e r . . 
T h e n e x t source of our r' ''̂  ' ' < tes is cereal foods—15% of which is starch 
and s u g a r . In the United PteU , ' .heat and rye are the most commonly u s e d . B a r -
ley is not used as a h u m a n f o o d . It chief use is in m a k i n g fermented b e v e r a g e s . 
The granules of the b u c k w h e a t starch are very c h a r a c t 6 r i s t i c - - c o n s i s t i n g of chains 
or groups of more or less angular granules with a w e l l defined nucleus and without 
rings or w i t h very faint o n e s , '''heat is the most i m p o r t a n t c e r e a l . The starch 
g r a n u l e s o r d i n a r i l y show rings and h e l i u m in a few cases only u n d e r the most f a v -
orable c o n d i t i o n s , altho there are sometimes cases where the striatious are quite 
d i s t i n c t . 
Gtarch in l-*:? pi-t-e f-irm is derived from c e r e a l s , especially m a i z e—s o l d as 
corn s t a r c h . It * •' * ' . ' as and p o t a t o e s . 
Sugar b e l o n g s to the class of bodies i. ' s a c c h a r o s e—it s chief 
source being from sugar cane or sugar b e e t . The c o m m o n form fdr usage of s u g a r in 
this country is in the form of s' *" .T ' -p is the product of the e v a p o r a t i o n 
of the juicx- -if the sap of the M'y, nsistancy in w h i c h only about 25 
to 3 0 ^ of ' • ight is w a t e r . Guga: '-up is made by e x p r e s s i n g the j u i c e . 
of the sug-n- o n a e , c l a r i f y i n g , and evaput ;?.ti;;g i t . -
A v e r y common f o m of sugar is m o l a s s e s . There m u s t he a distinction made 
Ivetween sirups and mola.gses, A sirup is the direct ; ' t of the e v a p o r a t i o n of 
the juice of r gu.yar y i e l d i n g plant or tree without ' 1 of any of the sup-ar. 
M o l a s s e s , ' e p r o c e s s is applied with the exception of the fact th-i ' r 
has been re.iuaved at least p a r t i a l l y by c r y s t a l l i z a t i o n and some kind of ' 1 
separation.of the cyrstals from the r e m a i n i n g l i q u i d . M o l a s s e s , therdfc: .o 
a c h e m i c a l t e r m , may be considered the "mother l i q u i d " which has produced the 
c r y s t a l l i x a t i u n of the s u g a r . 
U p o n the analysis of m o l a s s e s it is found to c o n t a i n : Golids 2,%,, sucrose 53f„ 
dextrose 8.76^., levulose 8 ^ , ash 4f., al' " 'i .20^, amids .94f, acids and gums 4,50"^. 
The following test w^ss made for starch:- A freely cut pots+ taken and 
a drop of iodine solution dropped on i t . A blue c o l . ' --iiately a p p e a r e d—s h o w -
ing the presence of s t a r c h . 
The f o l l o w i n g test w a s made for sugar:- A small piece of bread was taken and 
boiled in some w a t e r . The solution was then filtered and one part tested for d e x -
trin by a d d i n g some iodine s o l u t ' ' reddish brou ' - 3 produced p r o v i n g 
the presence of d e x t r i n . Th« '' ^^..rtion w a s hyd •. . . I _ v means of h y d r o c h l o r i c 
a c i d . t o convert,the d e x t r i n i ' Agar. To this a little Fehling's solution w a s 
added and the solution h e a t e d . «. reddish brc- . citnte showed the pr - of 
s u g a r . 
Mir- •• ' , are gotten m o s t l y thru fruits and v e g e t a l ' " ' e l e m e n t s 
go w i t h tbj .r..̂  nous p o r t i o n as gluten and it : p o g e n e r s , 1;. , . :ouud s u l -
phur and p h o s p h o r o u s , r o t a s s i u m is s. eonstitr , : b a r l e y . Iron, tartaric acid 
malie acid are found in f r u i t s . These e l e m e n t s are neces.rr.ry to replenish those 
worn out in the b o d y ; as p o t a s s i u m is a constant constituent of p r o t o p l a s m , in 
n u c l e i n , a n d . c e r t a i n complex f a t s . Sodium is found in the blood c o r p u s c l e s . Iron 
is present in p i g m e n t of the b l o o d , called h a e m o g l o b i n , potash is the p r i n c i p a l 
m i n e r a l substance found in fr- " p - - c •-••id is also found an-d s o m e t ' 
notable qurntity of silicia. . ' q ...liversally contiin i r o n . " 
of the tamarind, contains largo quaatio^eo of s i l i c i a . The ash of the banaaa c o n -
tains large content of chlorine r-nd low content of lime and magrxc'c I m p o r t a n t 
acids are found in f r u i t ; a s , malie acid in a p p l e s ; citric acid ns and orajs-
g e s ; tatatic acid in g r a p e s . Acid alone would n. ' ' f any foe , ' ' 
found, in c o m b i n a t i o n w i t h p o s t a s h and other base;;,. 
Fruit is not only valuable for its food v a l u e , but because of the g e n e r a l 
effect vvhich it has u p o n the digestive o p e r a t i o n , ' Thsy are conducive to h e a l t h in 
many w a y s ; - - a c t i n g as a mild l a x a t i v e , 'llie coiabination of a c i d s , b a s e s , p e c t i n s , 
and s u g a r ^ ' - r a free and n a t u r a l p r o g r e s s of food thru the alim-ontary c a n a l . 
C e r t a i n precaaitions should be taken in e a t i n g frul*^. Immiature and i m p e r f e c t 
fruit is uiiwholesome. M o r e o v e r , fruits are often - ' :'led to infect* ' pgs 
of various kinds of insects a.nd these o r g a n i s m ? , la. , . . .."i e g g s may be J, ' . . . id 
into the stomach with nore or leL-,3 i n j u r i o u s e f f e c t s . The n a t u r a l and m o s t w h o l e -
son, "".tion of fruit is in the raw s t a t e . C o o k i n g , h o w e v e r , sterilizes it and 
.make; hhe consumer secure against any i n f e c t i o n . 
The spp; ' most common form of f r u i t , ''ugar and acids are the chief 
factors in t-, . i.tbility not e x c l u d i n g the delicate flavor imparted by e s -
sential oils h;eral s u b s t a n c e s , w h i c h tho present in such-small quantities 
as not to be measured chemic'-lly. Nevert' . ' " Ighly valuable in m a k i n g 
up + ,+.al effect of p s l a t a M l i i y _ and w'l... . . . . Malie acid is the chief 
?ci ' in a p p l e s—e x i s t i n g t h r u o u t the entire g r o w t h , but being more apparent 
in the gx-een and immature apple . 
Upo; f 8 ripe apple it "•jund to c o n t a i n : - S o l i d s , 19.64^, 
sugftr, 7.70;! cn.e sugar 6 . 8 1 ^ , starch .17;',, acidity as m a l i e acid ,25%.. ash . 2 7 ^ . 
The c o m p o s i t i o n varies wi+i-. the v a r i e t y , character of the season in v/hich it 
gre-w nd w i t h the i n d i v i d u a l .s.ample. 
o it is of importance to have water of good quality as u :L of c o r -
rect quax.tity, so is it i m p o r t a n t to have pure and safe f o o d . We may have our food 
prepax'ed in the correct w a y , and in p r o p e r p r o p o r t i o n as far as p r o t e i n , fats and 
carbohydrates are c o n c e r n e d , but if they are adulterated or sophisticated they w i l l 
not serve tbeir e n d s . F i r s t , let us u n d e r s t a n d wt'ist adulteration and sophistication 
a r e . To adulterate is t o d e b a s e " to .make impure by an admixture of baser .material. 
To sophisticate is to substitute an e n t i r e l y d i f f e r e n t article in place of the o r i g -
inal o n e . 
Foods are adulterated ard -'ile to appear natural by means of coloring-matter 
and p r e s e r v a t i v e s . The c o l o r ' 'ters m o s t commonly u s e d are coal tar d y e s and 
c a r m e l . Salicylic a c i d , f o r m a l c e h y d e , benzoic a c i d , and boric acid are ased are 
p r e s e r v a t i v e s . Much f o o d , t h e r e f o r e , that is unwholesome, i.nd u n f i t for consumption 
is sold on the m a r k e t . 
Butter is commonly preserved by m e a n s of b o r i c , b e n z o i c , and salicylic a c i d . 
These p r e s e r v a t i v e s can lie tetected by the followi-ng t e s t : -
Mix a b o u t 50 g m s . of butter w i t h 25 cc of c h l o r o f o r m in a separatury funnel 
add 100 cc of dil sodium carbonate solution and mix the whole s o l u t i o n . After the 
s e p a r a t i o n of l a y e r s , examine the aqueous layer for boric and benzoic a c i d . 
To test for boric acid make 25 cc of the solution alkaline ;ith lime w a t e r 
and e v a p o r a t e to d r y n e s s . Charr the residue over the f l a m e . Pifjest the residue with 
15 to 20 cc of w a t e r and add h y d r o c h l o r i c acid u n t i l the mixture is faintly a c i d , 
filter and add 1 cc of acid in e x c e s s . Place a strip of turmeric paper in solution 
and evaporate to d r y n e s s . If boric acid Is p r e s e n t , the pgper w i l l turn a peculiar 
red c o l o r . 
To test for benzoic acid a c i d i f y the solution with suplhuric a c i d , e x t r a c t with 
e t h e r and e v a p o r a t e . Treat the residue w i t h 2 or 3cc of strong sulphuric a c i d . Heat 
u n t i l white fumes a p p e a r—w h e n the or.ganic j^atter is charred a..d benzoic acid is 
converted into sulpho-feenzoic a c i d , add a few cystals of a m m o n i u m nitrate which 
causes the formation of m e t a d i m e t a b e n z o i c a c i d . "Tien cool dilute "ith water and 
add ammonium hydroxide in e x c e s s and a drop or two of ammonium s u l p h i d e . The nitro 
compound b e c o m e s converted into a m m o n i u m m e t a d i a m i d o b e n z o i c acid which has a red c o l o r . 
No t e s t is made for c o l o r i n g m a t t e r s since these are allowed and therefore 
not counted as a d u l t e r a t i o n s . 
It is a commo" r to have adulterated fats and oils because of their n a t u r e . 
Olive oil is subjected to a systematic and e x t e n s i v e a d u l t e r a t i o n . Cotton seed oil 
is ^ n e r a l l y u s e d . Someti.mes it l-oes as far as total substitution as in the case 
of p a c k i n g sardines and p i l c h a r d s . 
Starch is subjected to a great extent to a d u l t e r a t i o n . M i x t u r e s of r y e , I n -
dian corn, flour, hheat flour and other ground cereals are u s e d . The chief means 
of d e t e c t i n g such a d u l t e r a t i o n is by means of the m i c r o s c o p e . In so.me countries 
powdered inert white mineral m a t t e r is u s e d . 
A n example of the a d u l t e r a t i o n of a pure starch food may be that of t s p i o c a . 
True tapioca should only be made from the starch of c a s s a v a . Any starch derived 
from any other source w h a t e v e r may be subjected to the same process of h e a t i n g and 
forms an i m i t a t i o n tapioca which posseses m a n y of the p h y s i c a l and probbbly all the 
edible p r o p e r t i e s of the .qenuine t a p i o c a . The addition of any othe"" starch than 
that of the cassava is pure a d u l t e r a t i o n . . 
Adulteratioi - - ' o t be carried to such a large e x t e n t in case of f r u i t s . 
Those best known ost frequently practised i s that of p u t t i n g the best fruit 
on top.of fruit bruised by careless g a t h e r i n g and fruit infected by insect l i f e . 
The e g g is often ' : +he early d e v e l o p m e n t of the fruit and by the time it is 
ready for co-sue^. larva stng-e is reached and the worm has produced ravage; 
t.: ' • ;. The farmer is not alta,gether r e s p o n s i b l e , but he can control 
sooit; .:3:::;i î . 1.he usc of the s p r a y i n g m a c h i n e . 
